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Abstract

P Aims: While New Zealand may hopefully succeed with its current eradication strategy for COVID-
19, this modelling aimed to considered the health outcomes if this strategy fails.

Methods: A SEIR model designed for COVID-19 (CovidSIM) was adapted and utilised. It was
populated with NZ demographic data and relevant parameters sourced from the international
literature. Different scenarios varied the basic reproduction number (Ro) and levels of disease
control, and involved threshold analyses for controls to push the epidemic peak into the next year (ie,
a point where a vaccine might become available).

Results: We found that it would be relatively easy to push some epidemic curves into the subsequent
year (ie, for Ro=1.5). This would be harder for the more plausible Ro= 2.5 scenarios, but still
potentially feasible eg, via over 41% of “general contact reduction” for nine months, combined with
over 50% of cases having hospital isolation for nine months.

When considering the two highest levels of Ro (2.5 and 3.5), and the two levels of “general contact
reduction” (at 25% for six months and 50% for nine months), the estimated health impacts were:
44% to 64% of the population sick; 18% to 26% seeking a medical consultation (including
Healthline and internet consultations); 22,200 to 32,000 people needing to be hospitalised; 5,540 to
8,000 people needing critical care (in an intensive care unit [ICU]); 2,770 to 4000 requiring
ventilators; and 8560 to 14,400 dying (0.17% to 0.29% of the population). On the worst day for the
worst scenario (Ro = 3.5, 25% contact reduction), there would be 11,200 people needing to be
hospitalised and 2,800 needing to be admitted to critical care. For this scenario ICU capacity would
be full on day 92, at a very early point in the epidemic curve. Such demands are unprecedented in
New Zealand’s history and unless there was a major reconfiguration of services, would be
overwhelming, with a risk of this pushing up the case fatality rate. The mortality burden would
almost certainly be much higher in older age-groups (eg, 89% of the deaths estimated to be in the
60+ age-group), and also would probably be patterned by ethnicity (higher for Maori and Pacific
peoples), and for people living in deprived areas.

Conclusions: If New Zealand fails with its current eradication strategy toward COVID-19, then
health outcomes for New Zealand could be very severe. If interventions were intense enough
however, in some scenarios the epidemic peak could still be suppressed or pushed out to the
following year (at which time a vaccine may be available). Due to the high levels of uncertainty with
some of the parameters used in this modelling work, it should be regularly repeated as new
information on the epidemiological characteristics of COVID-19 become available.
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